Objective: The aim of this review was to investigate to what extent information technology may support self-management among service users with psychotic disorders. The investigation aimed to answer the following questions: What types of e-mental health self-management interventions have been developed and evaluated? What is the current evidence on clinical outcome and cost-effectiveness of the identified interventions? To what extent are e-mental health self-management interventions oriented toward the service user? Methods: A systematic review of references through July 2012 derived from MEDLINE, PsycINFO, AMED, CINAHL, and the Library, Information Science and Technology database was performed. Studies of e-mental health self-management interventions for persons with psychotic disorders were selected independently by three reviewers. Results: Twenty-eight studies met the inclusion criteria. E-mental health self-management interventions included psychoeducation, medication management, communication and shared decision making, management of daily functioning, lifestyle management, peer support, and real-time self-monitoring by daily measurements (experience sampling monitoring). Summary effect sizes were large for medication management (.92) and small for psychoeducation (.37) and communication and shared decision making (.21). For all other studies, individual effect sizes were calculated. The only economic analysis conducted reported more short-term costs for the e-mental health intervention. Conclusions: People with psychotic disorders were able and willing to use e-mental health services. Results suggest that e-mental health services are at least as effective as usual care or nontechnological approaches. Larger effects were found for medication management e-mental health services. No studies reported a negative effect. Results must be interpreted cautiously, because they are based on a small number of studies.
Objective: The aim of this review was to investigate to what extent information technology may support self-management among service users with psychotic disorders. The investigation aimed to answer the following questions: What types of e-mental health self-management interventions have been developed and evaluated? What is the current evidence on clinical outcome and cost-effectiveness of the identified interventions? To what extent are e-mental health self-management interventions oriented toward the service user? Methods: A systematic review of references through July 2012 derived from MEDLINE, PsycINFO, AMED, CINAHL, and the Library, Information Science and Technology database was performed. Studies of e-mental health self-management interventions for persons with psychotic disorders were selected independently by three reviewers. Results: Twenty-eight studies met the inclusion criteria. E-mental health self-management interventions included psychoeducation, medication management, communication and shared decision making, management of daily functioning, lifestyle management, peer support, and real-time self-monitoring by daily measurements (experience sampling monitoring). Summary effect sizes were large for medication management (.92) and small for psychoeducation (.37) and communication and shared decision making (.21) . For all other studies, individual effect sizes were calculated. The only economic analysis conducted reported more short-term costs for the e-mental health intervention. Conclusions: People with psychotic disorders were able and willing to use e-mental health services. Results suggest that e-mental health services are at least as effective as usual care or nontechnological approaches. Larger effects were found for medication management e-mental health services. No studies reported a negative effect. Results must be interpreted cautiously, because they are based on a small number of studies. O nline therapies (1), Webbased self-management systems (2) , and Internet forums (3, 4) are rapidly becoming part of the mental health services repertoire. These "e-mental health" technologies are deemed likely to facilitate selfhelp processes (1, 5) ; to lessen risk of stigmatization (1) ; to offer faster, easier, and more (cost-) effective access to help (1, (5) (6) (7) (8) ; and to provide a more neutral space in which service users can speak more freely (1, 9) . As a consequence, e-mental health care has the potential to support shared decision making, service user empowerment, and self-management (10) (11) (12) (13) . A review of self-management interventions has shown that computerbased interventions are effective for service users with panic disorders, phobias, and obsessive-compulsive disorders, leading to reduction of symptoms and better quality of life (14) . Moreover, most service users seem to appreciate computerized interventions, in particular for enabling them to access services at home whenever they choose (14) .
It is, however, unclear to what extent information technology is used to support self-management for people with psychotic disorders. Researchers and practitioners tend to consider psychotic disorders to be less suitable for e-mental health interventions because of the complexity and severity of the disorder (15) . Cognitive deficits may limit effective navigation through user interfaces (16) , and delusions may interfere with the use of Webcams, sensors, and other devices (17) . So far, only one review has investigated the use of information and communication technology by service users with psychotic disorders (18) , and it focused on psychoeducation interventions only. Results indicated that there were no differences in effect on compliance and overall functioning between these technology-based psychoeducation interventions and standard care. This finding is important because it might indicate that e-health interventions may be more cost-effective than standard care if e-health can be implemented with little cost.
In this review, we explore the state of the art of e-mental health care applications for self-management for people with a psychotic disorder. We aimed to answer the following questions: What types of e-health selfmanagement interventions have been developed and evaluated? What is the current evidence on clinical outcome and cost-effectiveness of the identified interventions? To what extent are e-health self-management interventions service user oriented?
Methods

Search strategy
We conducted a systematic literature search of the following databases, up to July 2012: MEDLINE, PsycINFO, AMED, CINAHL, and the Library, Information Science and Technology database. We used the terms schizophrenia, schizophrenic, schizoid, schizo-affective,schizoaffective,schizophreniform, schizophrenia*, schizophrenic*, schizoid*, schizo-affective*, schizoaffective*, schizophreniform*, schizomanic, psychosis, psychotic, delusion, delusional, severe mental illness, and severe mental disease. These terms were crossed with computer*, digital, online, Web, Web-technology, Web-based, Internet*, Internet portal, Web technology, technology, computer aided, computer facilitated, information technology, CD-ROM, communication technology, interactive, gaming, multimedia, informatics, cell phone, smartphone, mobile phone, ecological momentary assessment, experience sampling, decision support system, decision aid, serious gaming, edutainment, edugame, telehealth, telepsychiatry, telemedicine, e-health, and e-mental health as free text words and medical subject heading terms.
The search was limited to references in English, German, French, and Dutch. Reference lists of retrieved articles were searched for additional relevant studies. The full search strategies can be obtained from the corresponding author on request.
Definitions E-mental health was defined as the use of information and communication technology to support or improve mental health care. To define selfmanagement, we used the description introduced by Barlow and colleagues (14) : "Self-management refers to the individual's ability to manage the symptoms, treatment, physical and psychosocial consequences and life style changes inherent in living with a chronic condition. Efficacious selfmanagement encompasses the ability to monitor one's condition and to affect the cognitive, behavioural and emotional responses necessary to maintain a satisfactory quality of life." As reflected in the definition, selfmanagement is a broad concept involving multiple domains.
Study selection criteria
We included clinical trials as well as observational (feasibility and acceptability) studies because our aim was to provide a comprehensive overview of the interventions developed. In addition, feasibility and acceptability studies offer valuable information for setting future directions for research and development. A study protocol was established before study selection. It was tested on a sample of seven studies and refined accordingly. Articles were included when they described a study focusing on the use of an e-health tool or intervention delivered via a computer, phone or mobile phone, personal digital assistant (PDA), or other device connected to a computer or server, whether Internet based or not for use by persons with schizophrenia or a related psychotic disorder or described a tool or intervention that can help service users with schizophrenia or a related psychotic disorder to manage their illness and well-being and improve their outcomes. Articles had to present original data; that is, reviews were excluded.
Exclusion criteria were studies describing an e-health tool or intervention designed for research or diagnostic purposes only or for use by service users' relatives. Letters, editorials, speeches, posters, comments, book reviews, and theoretical or background articles also were excluded. Furthermore, we excluded articles investigating computer-based cognitive remediation or cognitive enhancement therapy, because good reviews of remediation have already been published (19) (20) (21) (22) .
In addition, we decided that in case of multiple publications on the same study, the most representative publication (the most recent or complete study or the best study design) was to be included and described in the Results section, with reference to the related publications.
Data extraction
Studies were identified and selected by three raters independently (LvdK, LW, and SS). Interrater reliability of the selection of studies, calculated as Fleiss' kappa, was .78, which indicates good reliability (23) . Disagreements between the raters were discussed until consensus was reached. [A flowchart of the retrieval procedure and a list of excluded studies are available online as a data supplement to this article.] Data were extracted by one reviewer (LvdK), and a random check was conducted by a second reviewer (SS), which revealed no significant deviations.
Quality assessment
Quality assessment of the clinical trials was conducted by using the Downs and Black scale (24), which consists of 27 criteria to evaluate both randomized controlled trials (RCTs) and nonrandomized trials. The Downs and Black scale is considered to address the key quality methodological domains important for assessment in the context of systematic reviews (25), covering reporting, external validity, bias, confounding, and power. In the original version of the scale, studies can obtain a maximum of 32 points.
For this study, the original scoring was modified slightly; specifically, the scoring for question 27, dealing with statistical power, was simplified to 1 or 0, as has been done by others (26,27). Consequently, the maximum total score that studies could obtain in this review was 28. The score ranges were grouped into the following four quality levels: excellent (score=26-28), good (score=20-25), fair (score=15-19), and poor (score ,15) (26,27).
Three raters (LvdK, LW, and SS) independently conducted the quality assessment. [An overview of ratings is available online in the data supplement.] Interrater reliability-calculated with two-way, single-measure mixed intraclass correlations with absolute agreement-was .72, which is good, according to Cicchetti (28). A quality assessment of acceptability and feasibility studies was not conducted, because there are no validated quality assessment instruments of this kind in this area.
Statistical analysis
To calculate effect sizes of the clinical trials, we used Hedges' g coefficient, which is a standardized mean difference, d, multiplied by a correction factor, J, where J=12[3/(43df21)], in which df=df Ntotal22. Positive values indicated that the intervention condition improved more than the control condition, and we used Cohen's (29) stratification of effect sizes, where .20 is small, .50 is medium, and .80 is large. A metaanalysis was performed when two or more studies could be clustered on the basis of intervention type and when these studies had a similar outcome measure. In case of multiple primary outcome measures, we chose the one that best fit the goal of the intervention type. When multiple control groups were included, we compared the intervention group with the group that received care as usual. In cases where more than one assessment was available, we used the first assessment after the intervention ended. For studies that could not be included in the metaanalysis, we calculated individual effect sizes.
In all cases, the random-effects model was chosen because of anticipated heterogeneity between research designs. All analyses were performed with version 2 of Biostat's comprehensive meta-analysis program.
Results
The search identified a total of 28 studies meeting the inclusion criteria for the systematic review; 14 studies were clinical trials (11 RCTs and three nonrandomized trials), and 14 were feasibility and acceptability studies. Study characteristics and key results are presented in Tables 1 and 2 . Our quality assessment revealed that four clinical trials were of fair quality and the remaining trials were of good quality. Across all studies, attrition varied from 0% to 50% and was lowest in studies in which convenience sampling was used as the recruitment strategy.
E-mental health self-management interventions and outcome Although the identified self-management interventions showed substantial variability in form, content, and duration, the studies could be clustered according to the self-management components they focused on, as presented below. [Effect sizes of clinical trials, grouped by intervention type, are available in the online data supplement.] Summary effect sizes could be calculated for three intervention types, namely psychoeducation, medication management, and communication and shared decision making. For the remaining intervention types, the number of included studies was not sufficient to calculate a summary effect size.
Psychoeducation. Most studies focused on psychoeducation. Computer programs (available off-line, not via the Internet) examined by Madoff and colleagues (30), Walker (31), and Jones and colleagues (32), as well as the Web portal described by Farrell and colleagues (33), provide general information about schizophrenia and psychotic disabilities, medication, other treatment options, and various community services, such as housing, employment services, and rehabilitation services. Two other studies described computer programs that contain additional interactive parts, such as online psychoeducation therapy groups and a channel for peer support (34, 35 ). An additional study reported results of a so-called "serious game" (36), which is a game designed for an educational purpose, thus combining learning with fun. In this case, the game was designed to enhance service users' understanding of psychosis. In the usage scenario anticipated by the designers, service users could play the game during several sessions at a community mental health center or at home and discuss their gaming experiences afterward with a clinician.
The effect size for e-mental health computerized psychoeducation interventions compared with usual care on the outcome of knowledge was small (Hedges' g=.37; 95% confidence interval [CI]=-.07 to .80), based on three studies (30,32,37).
Medication management. Four studies investigated an e-health tool or intervention directed at management of medication. In the study by Frangou and colleagues (38) , service users were provided a medication dispenser that recorded their medication adherence. Every time service users opened the box to take a pill, the medication dispenser transmitted this information via a modem to the computer of the research team. When service users took less than 50% of their prescribed medication, the computer sent an e-mail alert to their clinician. The study by Spaniel and colleagues (39) described a mobile phone intervention that aimed to detect early-warning signs of psychotic relapse. Service users in the study were instructed to complete a tenitem Early Warning Signs Questionnaire sent weekly by an automated system to their mobile phones, via short-message system (SMS text message) request. If a certain threshold was exceeded, the service user's psychiatrist received an e-mail alert recommending contacting the client and increasing the dosage of antipsychotic medication by 20%. In these two studies, the interventions primarily enabled better monitoring of service users by clinicians.
The other two studies focused on medication management by promoting a more active role among service users. Beebe and colleagues All participants were adults with a diagnosis of schizophrenia or a related psychotic disorder, unless specified otherwise.
b
Recruitment by systematic identification refers to a strategy in which participants were identified in a systematic way, with strict inclusion and exclusion criteria, within one or more departments of a health care service. Recruitment by population-based invitation refers to a strategy in which members of broadly defined populations received an open invitation. Recruitment by convenience sampling refers to a nonprobability method in which participants were selected because they were easy to recruit. Continues on next page (40) described a nursing telephone intervention to support problem solving. Participating service users received a weekly phone call from a nurse. During this phone call, service users were guided in problemsolving processes for a variety of difficulties identified. Furthermore, they received reminders regarding medication and were provided means to assess the effectiveness of coping efforts. Bickmore and colleagues (41) examined a computer-based antipsychotic medication adherence system with an avatar agent installed on a laptop at the service users' homes. After service users powered on the laptop, the avatar started talking to them about their medication use. Service users could respond by clicking a button from a dynamically updated multiple-choice menu. The avatar also taught techniques for selfmaintenance (such as using a multicompartment pill box and a calendar) and encouraged service users to engage in physical activity, such as a 30-minute walk. E-health medication management interventions compared with care as usual had a large effect on medication adherence (Hedges' g=.92; CI=.51-1.33). This finding is based on two studies (38, 40) .
Communication and shared decision making. Six studies were directed toward improved communication between service user and clinician or toward a process of shared decision making. Priebe and colleagues (42) described a computer program for service users to rate their satisfaction with and need for extra help on eight life domains. The output was interpreted by the clinician and used in a therapy session with the service user. Sherman (43) reported on an intervention with an electronic application to support service users in creating advance directives. Advance directives are documents containing instructions about what actions should be taken in regard to service users' health in case psychosis renders them incapable of making rational decisions. Service users were provided with an interactive presentation about the purpose, types, and pros and cons of advance directives; they were evaluated to determine whether they Recruitment by systematic identification refers to a strategy in which participants were identified in a systematic way, with strict inclusion and exclusion criteria, within one or more departments of a health care service. Recruitment by population-based invitation refers to a strategy in which members of broadly defined populations received an open invitation. Recruitment by convenience sampling refers to a nonprobability method in which participants were selected because they were easy to recruit.
c Based on the number of enrolled service users. In case of recruitment by systematic identification dropout percentages for the total N based on the number of invited service users are mentioned between brackets. had the capacity to master the information; and they were interviewed about topics they would like to include in their directives. Finally, a copy of the advance directives was printed, including a wallet-sized card stating that an advance directive exists and where to access it. In the study by Deegan and colleagues (44), service users were provided with an Internet-based computer program that supported them in identifying and formulating their personal values associated with medication use in advance of an appointment with their psychiatrist. If service users needed help using the computer, they received it from a peer. The computer program first explained the concept of recovery and encouraged service users to reflect on their own personal strategies and means of supporting recovery and wellness. Service users completed a survey inquiring about their symptoms, psychosocial functioning, and medication use. In addition, they were asked about a number of common concerns regarding medication use, and finally, they were encouraged to formulate a personal goal before their psychiatric appointment. After service users completed the various steps, the computer generated a report for them as well as for their psychiatrist, for discussion at their next appointment.
Woltmann and colleagues (45) investigated the feasibility of an application to facilitate shared decision making in care planning. At a computer kiosk in the mental health service facility, clients could use a touch screen to indicate their personal priorities and ideas for health care services. On the basis of this information, service users could create their personal care plan. After case managers completed a similar process, the two perspectives were merged electronically and discussed in a meeting in which service user and case manager created a final care plan. Steinwachs and colleagues (46) reported about YourSchizophreniaCare, a Webbased intervention that helps service users navigate six areas of care (medication, side effects, referrals, family support, employment, and quality of life). Service users answered questions and were given personalized feedback, including videos of actors recommending how to discuss specific topics with clinicians. In the most 
a Reported items are checked (✓); items that were either not reported or reported in the study as not being included are marked with a dash. NA, not applicable recent study, van der Krieke and colleagues (47) assessed the usability of a Web-based support system that gives service users access to the results of their routine outcome monitoring and provides concrete and personalized advice. The system is designed to support service user participation in medical decision making. E-health communication and shared decision-making interventions compared with care as usual had a small effect on satisfaction (Hedges' g=.21; CI=.03-.38), a finding based on two studies (42, 45) .
Management of daily functioning. Five studies investigated e-health tools and interventions aiming at management of daily functioning. Pijnenborg and colleagues (48) investigated a mobile phone intervention in which SMS text messages functioned as prompts to remind service users of the goals they had set for themselves when identifying individual needs during a six-week psychoeducation intervention. The goals that service users chose varied from "taking medication," to "relaxing two hours during the afternoon," to "attending a band rehearsal." In a comparable study, Sablier and colleagues (49) programmed PDAs with prompts to remind service users of their personal schedule of daily activities. Service users could register completed activities and indicate whether they experienced any clinical symptoms. The registered information was sent to the PDA of their caregivers, whose PDA application allowed them to create, modify, and delete date and time of the daily activities of their clients. Sims and colleagues (50) investigated the effect of SMS text messages as reminders to service users of appointments with their clinician.
Another study, by Ku and colleagues (51), examined an intervention consisting of conversational training in a virtual environment with avatars. Service users were presented a virtual social situation, displayed on a big screen, in which they had to go through a scenario of greeting others and introducing themselves, starting the conversation, choosing conversation topics, alternating listening and speaking, and ending the conversation. In the opening scenario, service users approached a group of people sitting around a table, and they had to decide whether or not they could join the group.
Depp and colleagues (52) described two interventions, one of which is a 24-week telephone-based program aimed at increasing social skills and everyday living. Participants received a 20-minute phone call from a counselor, who discussed various topics, including service users' well-being, emotions, symptoms, specific skills to reinforce previous training, barriers to practicing skills and achieving goals, and reinforcement of achievements. The other intervention Depp and colleagues described was a mobile phone intervention directed at assessment and cognitive-behavioral therapy for three domains, namely auditory hallucinations, medication adherence, and socialization.
Lifestyle management. Two studies could be classified as focusing on lifestyle management. Brunette and colleagues (53) described a Web-based computer decision support system to encourage service users to quit smoking. The program initially assessed a user's smoking behavior (such as number of cigarettes smoked per day, money spent on tobacco products, and carbon monoxide level) and provided feedback about these measures. Information about the health risks of smoking was presented as an image of the human body with interactive parts. Service users completed exercises that resulted in a summary list of smoking pros and cons, which could be printed out and taken to an appointment with a clinician. Users also were provided an opportunity to discuss matters with a smoking cessation specialist.
Killackey and colleagues (54) described a running fitness program that is Web based for mobile devices. Two freely available applications can be downloaded to an iPod Touch, namely the Couch-to-5K training application (www.coolrunning.com/engine/2/2_3/ 181.shtml) and the Nike+ application (nikerunning.nike.com/nikeos/p/nikeplus/ en_EMEA/what_is_nike_plus), which measures running activities through a Nike+ running sensor that is attached to running shoes. Service users participating in the running program are provided with an iPod Touch, and they can track the distance traveled, the duration of each run, and the pace. Furthermore, they have access to a social networking Web site and a Nike+ account, where training progress is displayed.
Peer support. Two studies investigated the use of online peer-support forums for people with a psychotic disorder (3, 55) . These forums function as a platform for service users to exchange information and personal experiences with peers, either moderated (55) or not (3). Another study (56) reported the development of a Web site that integrates therapy modules with a private moderated social networking "cafe." The e-cafe functions included a personal profile page, a network of friends, a group problem-solving function, and a discussion forum.
Experience sampling monitoring. Myin-Germeys and colleagues (57) described the development of a PDA-like device called Psymate for monitoring symptoms. The Psymate's primary focus is self-assessment beyond the clinical setting to aid in the treatment of paranoia, hallucinations, negative symptoms, and other problems.
Cost-effectiveness
Only one study included an economic analysis, which showed that costs of e-mental health self-management interventions were higher than expected because of the lack of computers at service users' homes and the need for transportation to locations with computer facilities (32). Table 3 indicates to what extent service users are involved in e-mental health self-management interventions. In almost all interventions described, service users receive feedback on their input, and most interventions or e-health tools are tailored to the individual user. In approximately one-third of the studies, service users were involved in development of the interventions, which were based explicitly on service users' needs, and the design of the e-health tool could be adapted to their usability needs.
Orientation of selfmanagement interventions
Discussion
This is the first comprehensive review exploring the area of e-mental health care applications for self-management by service users with a psychotic disorder. Results suggest that people with psychotic disorders are able and willing to use e-health services. Whereas two clinical trials required access to the Internet or a mobile phone and some observational studies used a convenience sample, the vast majority of studies had no special requirements for service users' access to and experience with technological devices. However, attrition rates indicate that this finding should be interpreted with caution. Based on the number of service users enrolled in the study, attrition rates varied from 0% in studies using convenience sampling to 50% in studies with more systematic recruitment strategies. Starting from the total number of service users invited, we found that dropout rates varied from 32% to 65%.
Types of e-mental health selfmanagement interventions Our search found a wide variety of interventions, and this diversity indicates that multiple aspects of selfmanagement are being targeted. A theme that seems to be missing from the existing interventions is that of finding meaning and maintaining a positive outlook, which service users have indicated is an important component of self-management (58). Future initiatives for self-management interventions may benefit from taking a recovery approach. A logical step may be to transform parts of the illness management and recovery program (59,60) into e-mental health interventions.
Evidence base for clinical outcome and cost-effectiveness
The results suggest that e-mental health interventions are at least as effective as standard mental health care, according to the effect sizes of individual studies. [These studies were predominantly on the righthand side of the forest plot in the online data supplement.] Summary effect sizes indicate that interventions focusing on medication management and, to a lesser degree, on psychoeducation and on communication and shared decision making are more effective than care as usual or nontechnological approaches to mental health care. What should be taken into account, however, is that the care-as-usual conditions were not always clearly described. Moreover, in some trials, usual care was compared with usual care plus the intervention, meaning that the technological approaches functioned as a supplement to routine care. In addition, our calculations were based on very few studies.
Although the results need to be interpreted with caution, the fact that none of the studies showed a negative effect seems promising. The results of our study are partly in line with the outcomes reported by Välimäki and colleagues (18) . Their results showed that e-mental health interventions focusing on psychoeducation were as effective as standard care. Furthermore, they reported that technology-based interventions improved medication compliance in the long term. However, the difference in focus and included studies precludes a detailed comparison between our study and that of Välimäki and colleagues (18) .
No conclusions can be drawn about cost-effectiveness of e-mental health self-management interventions, because this aspect barely has been addressed in the studies conducted so far. The one study we found that conducted an economic analysis reported higher costs in the intervention condition because computers were purchased for service users. In some studies, costs were not analyzed, but a reduction of costs seemed very plausible, as in the case of text message reminders that significantly decreased the number of missed appointments with clinicians (50).
Lack of evidence can be partly explained by the newness of this field of research. However, some of the usability studies included in our analysis were conducted more than five years ago and have not been followed up by a clinical trial. A reason for this omission may be that e-health projects often entail up-front expenditures of energy and capital for the design and development of the technological tool, and therefore these projects run the risk of expiring before clinical effectiveness and costeffectiveness have been investigated. Moreover, conducting RCTs may be particularly challenging in the e-mental health area. Not only are RCTs expensive, but the length of clinical trials may be disproportionate to the rapid developments in the available technology.
Future projects should incorporate clinical and cost-effectiveness analysis in a way that accounts for the dynamic nature of e-mental health interventions. The field may benefit from stepped-wedge research designs or designs that focus on multiple assessments on an individual level. Furthermore, we may need to distinguish between technological interventions that simply computerize existing nondigital methods and innovative interventions. Digital translations of evidence-based nondigital methods are not groundbreaking, but they could be effective in reducing health care costs in the short term. Innovative interventions may maximally exploit the opportunities of e-technology, but they may be less likely to reduce costs in the short term.
Orientation of selfmanagement interventions
Service user involvement in e-mental health interventions for self-management appears to be not as self-evident as one might expect. User-centered development is as yet not common practice in this population, and in some interventions the clinical perspective predominates. As a result, e-mental health interventions for selfmanagement do not always contribute to service user empowerment. This is a missed opportunity that developers need to account for.
Future technology will provide means of facilitating more intensive and more accurate monitoring of health and health-related behavior. The development of smart and consumer-priced technological devices enables the move toward an era of personalized medicine and the "quantified self." Yet, this move can be for better or worse. Schermer (61) has sketched two possible scenarios: either e-mental health technology will reproduce an outdated paternalistic paradigm of patient-clinician interaction in which compliance and monitoring are the aim (Big Brother scenario), or it will create a new situation that centers on shared decision making and selfmanagement that adds to the autonomy of service users. One way to increase chances for the latter scenario is to involve service users in conceptual and developmental stages of e-mental health interventions.
Studies summarized in the tables but not discussed are included as references 62-73 in the list of References.
Limitations
Our review has a number of limitations. The main limitation is the heterogeneity of results, given the broad definition of self-management. First, there was heterogeneity in control groups. Most individuals in the control groups received care as usual-often a nontechnological intervention-but a detailed description of the control condition was lacking in most cases. Furthermore, there was heterogeneity of study quality, and a comprehensive meta-analysis that included all studies was not possible because of heterogeneity of interventions and outcome variables.
Another limitation is that we were not able to systematically assess the quality of the acceptability and feasibility studies. A suitable assessment instrument that was sufficiently flexible and specific to account for the variety in these studies was not available.
Finally, we note that a publication bias is likely to exist in this area of research. Apart from the fact that positive results are more likely to be published than negative results, we suspect that many e-mental health interventions have not been scientifically investigated. The reason for this is that e-mental health approaches are considered not always to be innovative but simply to be easier, more efficient versions of regular approaches that either have already been proven to be evidence based, rendering new research redundant, or are assumed to be effective (comparable with the implementation of consultation by telephone).
Conclusions
This review shows that research into the usability and effectiveness of information and communication technology in self-management interventions for people with psychotic disorders has rapidly increased in the past five years. Our findings indicate that e-health interventions are at least equally effective as standard, non-technology-based care. The greatest potential gain of e-health selfmanagement interventions may be to reduce health care costs for service providers as well as service users. To find out whether this assumption is justified, future studies focusing on e-health interventions should include economic analyses.
24. Downs SH, Black N: The feasibility of creating a checklist for the assessment of the methodological quality both of randomised and non-randomised studies of health care interventions. 
